IONIZATION is a valuable adjunct in the treatment of suppuration of the middle ear, but like all other special treatments, it is likely to get into disrepute or to be regarded as a failure if used in unsuitable cases. I have found the method very suitable up to the present. I have not used it except after every form of local treatment has been adopted and when, in my opinion, operation was the only alternative.
IONIZATION is a valuable adjunct in the treatment of suppuration of the middle ear, but like all other special treatments, it is likely to get into disrepute or to be regarded as a failure if used in unsuitable cases. I have found the method very suitable up to the present. I have not used it except after every form of local treatment has been adopted and when, in my opinion, operation was the only alternative.
In cases in which there is chronic attic infection, local treatment may, and often does, effect a cure and ionization may be tried, but in these cases it is experimental, and the prognosis should be guarded, as operative measures may still be indicated. In a tympanic mastoid where cells communicating with the antrum are involved in the suppurative process, ionization would probably prove useless and surgery is indicated. With a satisfactorily draining attic and aditus, a small antrum, and no cells, the treatment is worth a trial.
I have at present a case, under the care of Dr. Levick, in which, years ago, a left radical mastoid operation was performed. The ear has continued to suppurate ever since and is deaf. On the right side the hearing is fairly good, but suppuration has taken place intermittently for about the same time, despite long continued hospital treatment. There is a well-draining perforation, but the middle ear contains granulations. The tonsils and adenoids have been removed. We are trying ionization on both ears as an experiment; if it fails, operation on the right side will be indicated, and I cannot hope that the patient will have as good hearing as she has now-in fact, the good ear upon which she depends will probably be somewhat deaf.
Those troublesome cases in which a radical mastoid operation has been performed and in which the discharge continues, are becoming rarer, owing to improved technique, but are seen by all of us now and then. In every case of this type which has come under my observation, the ear has completely dried up after ionization, confirming my belief that we have in ionization a valuable aid in treatment.
In this connexion I may quote the case of a boy, aged 9, whom I was called to see on account of an acute left mastoiditis. He also had double pneumonia and, I thought, a left acute frontal sinusitis. The physicians thought he was dying and permission to operate was refused. Later the pneumonia resolved and a local surgeon operated on the mastoid. The patient seemed, however, to have signs of intracranial pressure and a temporo-sphenoidal abscess, and a neurological surgeon was called in who trephined, but found no signs of this lesion. The mastoid healed well, but polypi appeared; the boy underwent local treatment, but there was intermittent discharge for some years. I operated on a pronounced nasal obstruction, and also performed an intranasal frontal sinus operation when the patient was 17. After this, the aural discharge stopped. I next heard of him when he was in India, where he had a radical mastoid operation performed on account of urgent symptoms. He subsequently returned with a discharge of pus from the cavity. The tube was patent, the discharge cleared up with local treatment, but recurred whenever he had a cold. Ionization was then tried; he was then aged 26, and the cavity became dry OCT.-OTOL. 1 after the third treatment. This was three years ago. He is now married and well, and the ear is dry with a healthy mastoid cavity. This has remained so up to the .present time.
Another type of case in which successful results have been obtained is that of the acute otitis in which there is a well-draining perforation, but in which-instead of the normal resolution within a week or ten days-the discharge continues unabated without impairment of hearing and with no acute symptoms, such as tenderness or temperature. In one such case recently, in which I was considering the necessity of operation for stopping the discharge and preserving the hearing, Dr. Levick applied the ionization treatment. The discharge ceased and the perforation healed at once; the result was dramatic. This discharge had continued ft nearly two months, and now, six months afterwards, the ear is--and has remained throughout this period-perfectly normal.
II.-Dr. A. G. WELLS. IONIZATION in the treatment of otorrhcea has been found by some workers to be of great value. In the hands of others marked success has not been attained. It is my object firstly, to state what I have found from actual experience to be the main causes of this lack of success, and secondly, to bring to your notice some statistics which are very definite evidence of the high value of this method of treatment.
The first cause of disappointment relates to the selection of cases. In deciding what cases are suitable for ionization, an accurate diagnosis must be made of the condition, not only of the ear, but also of the nose and throat, by all the means we have at our disposal.
Speaking generally, acute cases are unsuitable, but now and then a successful result is obtained. It is in certain types of chronic otorrhaea that the best results are seen. I divide all discharging ears into three classes of suitability, viz.:
(a) Those suitable at the outset: (b) those not suitable when first seen, but wvhich may be made suitable; (c) those unsuitable firstly and lastly.
In class (a) are cases which may be described as purely " tympanic sepsis."
These show a chronically infected tympanum, and continue to discharge because no means has been adopted to sterilize the cavity completely or adequately remove the sepsis therein. They are cases of mixed infections, the original discharge having become infected with outside organisms, which, by their action and the action of their products, irritate the tissues, causing the secretion of more serum and leucocytes which degenerate and add to the discharge, so that a vicious circle is set up.
In class (b) we have such cases as those of tympanic sepsis complicated by granulations, polypi, enlarged tonsils, adenoids, other nasal conditions, and so forth. The preliminary treatment of these conditions, followed by ionization, supplies a further series of successful results.
These two classes may also be described as cases of "accessible sepsis" and " accessible sepsis + a complication," and in practically all cases of accessible sepsis ionization is indicated.
In the third group (c) we have cases which come under the heading of inaccessible sepsis " or accessible with difficulty." Examples of these are disease of the antrum or mastoid bone, many cases of attic disease, certain cases of carious conditions of the tympanic walls, etc. These will generally need a mastoid operation.
It has been stated, and the statement has been published, that in order for ionization to be of any use the perforation must be a large one. This is absolutely incorrect. The size of the perforation matters little, so long as the ionizing fluid can be made to reach the whole of the septic area. Thus, if ionization is performed in any of class (c) cases, or of class (b) before the complication has been dealt with, no success can be expected, and workers should not form an opinion of ionization on cases of this kind, as has been done.
The second cause of failure to obtain good results by ionization is faulty technique.
In this connexion the preparation of the ear for ionization is most important. Every bit of discharge and debris must be removed by syringing, or, if necessary, washing out with pure ether. Unless this precaution be taken, a successful result will not be obtained, even in " suitable" cases. Another common error of technique results in the presence of an air bubble in the ear. This happens when the fluid is introduced into the ear in such a way that the air present and in contact with the septic area is not entirely displaced by the fluid. It can be prevented by introducing the fluid very slowly and allowing it to run down the meatal wall on one side only. Another method is by using Siegle's speculum to aspirate any air present.
Thus we see that the reasons for failure to attain good results are: (1) Faulty selection of cases; (2) faulty technique. If the technique is perfect and if suitable cases are selected-particularly cases of tympanic sepsis-excellent results will always be obtained.
There is another class of case in which I have employed ionization extensively, with much success, namely, the discharging ear after mastoid operation. Ionization produces sterilization of the cavity and physiological rest, the two things most needed for the healing of the ear after operation. Another use to which ionization may be put is the clearing up of a diagnosis. It is not always possible, in seeing a case for the first time, to make an accurate diagnosis of the condition present. A temporary improvement is often brought about by ionization, which reduces the inflammation and swelling of the mucosa, and an obscure condition is thus revealed.
Critics have complained that though ionization may cause a cessation of the discharge, it is only temporary, and that the discharge from the ear will occur again later. Now this statement gives quite a wrong impression of the position.
It is true that an ear once cleared up by ionization may, and often does, discharge again at a later date, but this is equally true of an ear which has been cleared up by any other form of treatment, or, indeed, without any treatment at all. If an ear remains well for one or two months after treatment, one is justified in assuming that the treatment has been successful. Should a fresh discharge develop after that period, it is due to a reinfection, and reinfections are not more liable to occur in ears cleared up by ionization than in ears cleared tip by any other means.
The table below gives the figures of a series of cases treated in a certain clinic during the past three years. Had those cases which were under treatment at the end of the year been followed to their termination, the percentage would have been found higher than these figures.
The point I want to emphasize is that in the great majority of these cases the patients had already been treated elsewhere by syringing, drops, etc., for weeks and months, and in some cases years, before they came up for ionization. I submit that these figures may be regarded as sufficiently convincing evidence of the val-he of ionization in suitable cases.
IN this short paper [ shall confine myself chiefly to describing the technique of ionization in the treatment of suppuration of the middle ear.
For the active electrode I use a vulcanite aural speculum, with a fixed coil of zinc wire on its inner surface, the lower end extending almost to the bottom of the speculum, the upper end being attached to a rheophore. I have always ionized with zinc, and never seen any reason to use other ions.
The treatment should always be given with the patient in the reclining position; no exception should ever be made to this rule. He should lie on his side with the affected ear uppermost. A very small current affects the semicircular canals, thus causing loss of balance and giddiness. An indifferent electrode (negative) is attached to some other part of the body. The milliampere metre should be sensitive, accurate and of wide amplitude, so as to record in at least duodecimals of a milliampere.
I pass a couple of turns of rubber bandage round the patient's head just above the ears, across the forehead and below the occiput, and place the rheophore that is attached to the active'electrode beneath the bandage, close to the ear. The rheophore is thus held firmly in place so that it cannot drag the electrode out of the meatus or disturb it in any way during the treatment.
The meatus, having been carefully irrigated to clear out accumulated pus, is now filled to the brim with 2% aqueous solution of zinc sulphate, and the speculum electrode above described is introduced into the meatus just far enough to secure a firm hold, but not so far as to cut off the outer half of the wall of the meatus from the ionizing current. The current must be very gently introduced, in fact so gently that the patient suffers no discomfort. It is fortunate that the anode is the pole required for the introduction of metal ions, because much less discomfort is caused with this than with the negative pole. It produces an electrotonus. with consequent reduction of inflammation.
The amperage of the first treatment and of those to follow must be determined largely by the acuteness of the inflammation and the hypersensitiveness of the innervation. Not infrequently O02 milliampere is the maximum current supportable; and any increase on this is followed by acute discomfort. Later on this hypersensitiveness departs and larger currents may be used. I never exceed 1 milliampere, but it is much better to allow more time with a weak current than to employ a stronger current for a shorter period.
Only two sensations should be felt by the patient. The first is a tinnitus with very high pitched note which ceases directly the current ceases, the second is a metallic taste due to stimulation of the gustatory nerves. This may or may not be present, as a rule the current is insufficient to excite it. "Swimming of the head," or shocks, are simply the result of too much current or of clumsiness in its application.
The first treatment, as a tentative measure, should last about five minutes, after which the current is gently turned down and the speculum removed. The turning down of the current should take place very slowly, giddiness being produced more easily when it is diminished than when it is increased. The solution is now removed from the meatus by a succession of suitably fashioned cotton-wool swabs. A good deal of discharge may have taken place into the solution. The meatus is finally cleaned up by the gentle application of swabs squeezed out in spirit, and an examination is made through a speculum, to make sure that it is thoroughly clean. Finally, a loose plug of dry wool may be introduced into the ear and the patient may be allowed to get up. When the treatment is desirable after a mastoid operation, the opening into the mastoid cells shouild be ionized separately from the meatus.
In skilled hands and through a shunt resistance, there is no reason why the electricity should not be taken from a direct current main supply, if the usual precautions are taken as to insulation, but accumulators form the ideal source. If a wire shunt resistance is used it should be in first-class order, otherwise the steady flow of current will be disturbed when the amperage is increased or decreased. I prefer a water resistance because there is less risk of such disturbance. Before each subsequent treatment a careful examination should be made to ascertain whether any inflammatory reaction remains as a result of the previous application. It must be remembered that the success of the treatment largely depends upon a fine discrimination as to the amount of zinc to be introduced into the tissues, and over-dosage is the most likely mistake to be made. The zinc ions, as soon as they enter the tissues, surrender their electrical charge to hydrogen ions, remaining in situ as atoms of zinc. These atoms are deposited in a beautifully even manner upon and just beneath the surface of the tissues in the manner of electro-plating. Their effect is to sterilize the part and to stimulate leucocytosis and the processes of repair. The advantage of ionization over mere irrigation with a solution depends upon the penetration of the ions into the tissues, so that fissures and small cavities are ionized through the exudates that fill them.
Should an over-reaction be noted as the result of the previous treatment, it is my practice to ionize for one or two treatments with boiled tap water only and I have obtained excellent results by this method, with subsidence of the inflammation.
We must remember that an electrical current of suitable strength, in its passage through chronically inflamed tissues, has a therapeutic effect apart from ionic medication. How this effect is obtained we do not know, but I am inclined to think that it may be through stimulation of the sympathetic nerves, on which nutrition so much depends, or through stimulation of metabolism in the cell nuclei, or stimulation of phagocytosis, or possibly through all these factors. Again, while the current is flowing, anion bacteria leave the surfaces and migrate to the zinc electrode, leaving only kation bacteria behind. These will in turn be detached by reversing the current, but I prefer to leave them for destruction by the ionized zinc rather than to reverse the current, as in my experience the kathodal current is inadvisable for the middle ear. In any case such simple ionization is a valuable accompaniment at certain times during a course of ionic medication with zinc.
The treatment of the ear by electricity is a process requiring a nicety of technique, sound judgment, especially as to dosage, and experience in this particular branch of electro-therapeutics. It is only really advisable when in the hands of a qualified man who has made it a special study, and he should, in every case, work in cooperation with an aural surgeon when dealing with any case of sepsis. It must not for a moment be thought that this treatment is safe in the hands of the average masseuse. No difficulty arises in private practice, but one sees the difficulty that may arise in hospital practice if this treatment is adopted as a routine in an aural department dealing with a large number of patients. The best procedure in this case would be for an electro-therapist to be specially attached to the department so as to be one of the team. He might then train a specially selected qualified masseuse, with a certificate in electro-therapy, who should also be a trained nurse, to work with him under his supervision. Such an organization would, I believe, be very successful, and a definite advance in therapeutics.
This form of electro-therapeutics is an example of the advisability for special hospital departments to have their own electro-therapeutic organization.
Di8ous8ion.-Dr. A. R. FRIEL said that his remarks would deal with his experience at some of the school clinics opened for the treatment of chronic otorrhcea and would also indicate the place of zinc ionization in aural practice. The economic importance of simple and efficient methods of treatment was evident. In January, 1924, a weekly session lasting two and a half hours, began to be held during term time at Bruce Castle, Tottenham. The school population in Tottenham was over 25,000. When the clinic began there was an accumulation of cases of otorrhcea and it took two years to work through these and to deal with some of the fresh cases which occurred. During those two years only six ears were seen in the stage of acute suppuration. In 1926 twenty-seven ears were treated in the acute stage, but in the following year ninety-two ears were seen during the acute stage, as it had become possible to see every case of otorrhcea within a week after it had been notified to the organizing clerk. There was now no waiting list. In 1928 it was believed that untreated otorrhcea did not exist in the schools. To test this a circular was sent by the Medical Officer of Health to all the head teachers instructing them to discoverand send in the names of-any children who were found with ear discharge, and who might have escaped the net of medical inspections, etc. Three only were discovered. It is necessary to be explicit about these cases. There were the patients who came during the stage of acute inflammation with discharge, which had lasted for less than a fortnight. It was reasonable to suppose that within ten days of the onset of the discharge the antibacterial powers of the body would have developed, and that if stagnation of the discharge in the meatus and tympanum was not permitted, and there was no mastoid disease, recovery should follow quickly. This has proved to be the case. These cases were treated at home with drops of undiluted glycerine containing 1% of carbolic acid, a teaspoonful being poured into the ear and allowed to remain for a quarter of an hour. When the discharge diminished the glycerine was discontinued, and boracic powder was insufflated at the clinic.
If, however, the child did not come during this early stage, but in the third week, when infection of the discharge in the ear with saprophytes, rather than infection of the tissues, might be expected, he would be considered as entering on the chronic stage. In this early chronic stage it was not often necessary to resort to zinc ionization. The ear was carefully cleansed and boracic powder was blown in on one, two, or three occasions.
It was now only occasionally that a patient was seen attending for the first time with a discharge that had lasted for weeks or for months. These were the cases for which zinc ionization was of such great importance, and of which the numbers in 1924 and 1925 had been so large. If the area of sepsis was accessible, and if polypi or large granulations were not present, they yielded as rapidly to treatment by zinc ionization as did the cases first mentioned to simpler treatment. Finally, there were the cases in which the area of sepsis was inaccessible-the attic and mastoid cases, most of which needed operation. Zinc irrigation played the essential part in getting rid of the incubus of severe chronic cases due to accessible sepsis, and made it possible, later on, to devote the time of the Session to treating cases during the acute and early chronic stages, and so preventing the conditions and complications which were prevalent when the clinic started. Although during the year there were a good many cases of otorrhcea treated, the incidence at any one time in the schools was small, since the duration of treatment was short. The experiences at the school clinics in Hornsey and Walthamstow were similar.
Dr. PAVEY SMITH said there was one important point in the ionization treatment of the middle ear which was liable to be lost sight of, namely, the toilet carried out before ionization was begun. If this was performed instead of syringing or instilling drops into the ear, he thought the results would be almost as startling as those which followed the ionization. There were two factors for success in this treatment, electricity and a careful and thorough toilet.
By carefully washing out the ear beforehand, and repeatedly using the vacuum tube to extract discharges, and to ensure the proper introduction of the antiseptic, very good results were obtained. He had used flavine, and metaphen, a mercury-cresol compound. If an ear was treated with this, and by suction with a Siegle's speculum, a sufficient penetration of the antiseptic was ensured, and this should be left in contact with the area for five to ten minutes, with the patient lying on the couch. Three or four applications in this way would often clear up the trouble without the use of electricity.
Dr. J. AcoMB said he had not personally carried out ionization, but among his patients there had been some successful results from its employment. Often, however, he had noted that in cases treated by this method, some dermatitis of the meatus had developed as a sequel, and he wondered whether that was a common experience.
Mr. A. D. SHARP (Leeds) said he had tried ionization in a series of cases on three separate occasions, and he had come to the conclusion that the value of ionization for middle-ear suppuration was over-rated.
In his third series he had treated an equal number of controls, and the results had not been definitely in favour of ionization. He had not found ionization successful in refractory cases which resisted the usual methods of treatment.
Any method of treatment superadded to the preliminary conditions demanded by the advocates of ionization, namely, thorough overhauling of the nose, nasopharynx and tonsils, careful and efficient cleansing of the middle ear and meatus, and removal of granulations and polypi, was bound to give reasonably good results.
Mr. T. B. JOBSON said that he had been carrying out ionization for ten years, and he regarded it as the greatest advance made during this century in the therapeutics of the discharging ear. Yet in the London teaching hospitals very little ionization was employed. He had tried to open a small clinic for this treatment at the Central London Ear and Throat Hospital, and the results had been very good, the cares being about 80 per cent. The cases for treatment had, however, been carefully selected. By ionizing cases in which the sepsis was inaccessible, one was asking for failure.
He joined issue with Mr. Hett and one or two others who suggested the allocation of the treatment of these cases of discharging ears to the electro-therapeutical department. He felt strongly that the treatment of these cases by ionization should be carried out by the aural surgeon; an electrician would not have the skill to select the cases which were suitable for ionization or to carry out intra-tympanic toilet. Diagnosis of the case was a first essential, though, of course, the technique was equally important.
With regard to the clearing out of the accessory factors, the underlying principle of ionization was sterilization of a septic cavity, and that could be achieved whether septic tonsils or rhinitis were present or not. But if those conditions were present, the case was very likely to relapse, whatever method of treatment was carried out. If there was an infected area surrounding it, relapse was almost certain. That was one reason for insisting on enucleation of septic tonsils, cleansing of the nose, and so on.
The results of ionization in suitable cases of mastoid cavities or tympanic sepsis were simply dramatic. The case was dealt with on the accepted plan and the patient came, perhaps a week later, with a dry ear, and did not seem to comprehend that he was cured until the passage of time without discharge assured him of the fact. It was a great satisfaction to a surgeon to get cases of that kind repeatedly.
He would quote the following case: A boy, aged 10, had consulted him in 1924. The mother said that the right ear was perforated when he was 6 weeks old, and an abscess had burst in the nose. He had further trouble when 4 years old, and had repeated attacks of the same nature, until early in 1920, when an operation was performed for adenoids, as a possible preventive. In December, 1920, a mastoid operation was carried out, considerable bone being removed, as the condition was believed to be tuberculous. The wound had healed up within a month and afterwards there was much improvement in health. In September, 1921, the boy caught a cold and the ear again became affected. He underwent a radical mastoid operation in France in December, 1921, and in April, 1922 , came to Bournemouth, and was treated there by a specialist. For six months he was at Lausanne, under Rollier, and then had sun treatment under Sir Henry Gauvain at Alton. The mastoid was re-opened for closure of the Eustachian tube, and he was to have another operation, as there was some swelling in the pinna. The patient had consulted him (the speaker), as the condition had been described as tuberculous, though there was no obvious sign of tuberculosis. He (Mr. Jobson) thought it was a case which might clear up with ionization. Granulations were present in the tympanic cavity. It seemed like a case of pure tympanic sepsis. After two ionizations, i.e., within a month, the cavity had become quite dry, and it was still dry, five years after the treatment. Such dramatic results, frequently occurring, made one a firm believer in this method which was apparently coming to be more generally accepted by otologists.
Mr. SECCOMB HETT (in reply) said that in this matter he had begun as a sceptic but had become a disciple. It had been said in the discussion that if careful asepsis were employed and the nose and throat were made right and local treatment was efficiently employed, ionization would not be needed. In private cases he had been struck by the frequency with which those treatments had been carried out and yet the discharge continued. Then ionization was applied, and, dramatically, the discharge stopped.
Dr. Jobson had joined issue with him in his advocacy of the treatment of these patients in the electro-therapeutical department of hospitals. Perhaps he (the speaker) had not made his point clearly. In his hospital was an assistant, a trained aural surgeon, who had -obtained a travelling scholarship in order to study all electro-therapeutical work in connexion with the speciality. On his return he (the speaker) hoped he would be appointed. He agreed that electro-therapeutic work of this kind should be under the supervision of those who were trained aurists. Dr. WELLS (in reply) said that in the course of thousands of administrations of the treatment which he had carried out he could remember only two in which any form of irritation of the skin of the meatus or the neighbourhood ensued; and in both of these the patients had an unusually sensitive skin, which reacted abnormally to any form of -stimulus.
Dr. Sharp had remarked that if all the preliminary conditions required before ionization were fulfilled, there would remain little to treat. His reply was that his own results, -obtained during a period of over three years, had been solely in cases of tympanic sepsis, in which those other conditions were not present at all. Further, in all the cases in which the condition had cleared up under ionization the patients had, almost without -exception, had weeks, sometimes months, of other treatment previously. If it was not ionization which had cured them, what was it? Again, in the case of a man who had had this -trouble for forty-two years, during which long time he had had all kinds of treatment, the condition had cleared up under treatment by ionization. If that was not a cure by ionization, -what was it ?
Dr. JOBSON (in further comment) said that a paper on the subject, by Dr. Maclagan, of the -Central London Throat and Ear Hospital, had appeared a few months ago in the Lancet. In that paper the results of 100 cases, treated with ionization, were given, also the results in 100 cases treated with the preliminary technique, but stopping short of the passing of the -electric current. There was practically no comparison between the two series, the results in the cases treated by ionization were so far superior to those in the others.
Dr. MURRAY LEvIcK3 (in reply) said it was conceivable that dermatitis might ensue from allowing the solution to leak out and spread over the margins. This could be avoided by keeping the edge of the meatus dry during ionization.
It was difficult to reply to criticism recording failures when no particulars as to the eases treated, and no details of the technique followed, were supplied.
The Chorda Tympani Nerve in Otology. By M. VLASTO, F.R.C.S. THIS short paper owes its inception to a conversation with Mr. Logan Turner some five or six years ago. I asked him if any patients upon whom he had performed a radical mastoid operation had ever spontaneously reported a loss of taste on the affected side of the tongue. His reply was, I believe, in the negative. We then discussed the effect of this operation on the trans-tympanic course of this nerve, and Mr. Logan Turner suggested that an investigation of the subject might be of interest.
There is no need for a detailed account of the anatomy of the chorda tympani, but perhaps I may be allowed to recapitulate very briefly the main accepted anatomical and physiological facts as they affect this paper.
The chorda tympani is a mixed nerve containing afferent taste fibres from roughly the anterior two-thirds of the tongue, and efferent secreto-trophic and vasodilator fibres to the sublingual and submaxillary glands. The nerve begins to interest us as it parts company with the facial nerve in its vertical course, about 6 mm. above the stylo-mastoid foramen, and just below the slender branch to the stapedius muscle. It makes its appearance in the tympanic cavity, immediately to the outer side of the pyramid, and henceforth, until its exit from the tympanic cavity, hugs the tympanic membrane in the sulcus tympanicus, between the mucous and the fibrous layers. The precise relationship of the chorda tympani to the tympanic membrane is not easy to make out in the formed being, but becomes evident when studying sections of the foetal ear.
